Short-term effects of growth hormone and insulin-like growth factor I on cancellous bone in rhesus macaque monkeys.
The purpose of our study was to determine the effects of GH and insulin-like growth factor I (IGF-I) administration singly and in combination on vertebral, tibial, and femoral bone in aged female monkeys as well as the various treatment effects on serum hormone levels and osteocalcin gene expression. Twenty-one ovulating female monkeys (rhesus macaque), aged 16-20 yr (5-6 kg), were divided into four groups to receive the following treatment for 7 weeks via Alzet pumps inserted sc: A, eluant (control group); B, recombinant human IGF-I (rhIGF-I; 120 micrograms/kg.day); C) rhGH (100 micrograms/kg.day); D, combination of rhIGF-I (120 micrograms/kg.day) and rhGH (100 micrograms/kg.day). Serum was assayed serially for glucose, IGF-I, GH, and IGF-binding protein-3 levels. All groups received double labeling with calcein. On the day of death, the primates' second lumbar vertebrae, tibiae, and femora were carefully dissected, fixed in 70% ethanol, and subjected to histomorphometric analysis. Ribonucleic acid was extracted from contralateral tibiae for the purpose of osteocalcin gene expression analysis. Serum glucose was unaffected by treatment. Serum GH was significantly elevated in groups C and D, whereas serum IGF-I and IGFBP-3 were only significantly increased in group D. Histomorphometric analysis showed no significant differences or trends for bone volume in any treatment group. Bone formation rate, surface and/or bone volume referent were significantly higher in both groups treated with GH (C and D) in tibia and femur, with a similar trend in vertebrae. The increase in bone formation rate was due mainly to a significant increase in mineral apposition rate, but there was also an increase in tibial mineralizing surface by GH by factorial analysis (P < 0.05). There were significant treatment effects on osteoid surface and osteoclastic surface in femur in the combination treatment group vs. the controls. Osteocalcin gene expression analysis supported an enhanced expression in both groups treated with GH. These findings are consistent with a short term effect of GH to increase bone remodeling and predominantly osteoblastic activity in the appendicular skeleton. In contrast, other than an isolated increase in osteoclastic surface in femoral bone, IGF-I, when administered alone, was unable to significantly influence bone formation or resorption activity in this short term study.